The 'open-earedness' hypothesis and the development of age-related aesthetic reactions to music in elementary school children R e i n h a r d K o p i e z a n d M a r c o L e h m a n n
This study investigates age-related changes in musical preference in elementary school children. The tolerance towards unconventional musical styles has been called 'openearedness'
, and it is assumed to decline with increasing age. Musical preferences of 186 students from grade 1 to 4 (age range: 6-10 years) were measured by using a 5-point iconographic rating scale. Eight sound examples were presented in a sound questionnaire. Results showed a decline of open-earedness for unconventional music (classical, ethnic and avant-garde music) from grade 1 to 2 (age: 7-8 Costa and McCrae (1992) . Since the beginnings of the study of musical taste (Downey, 1897; Gilman, 1891) 
years). However, this effect disappeared when classical music was excluded from data analysis. Only a few absolute rejections of unconventional musical styles were found, and the mean preference ratings did not exceed the neutral mean range. Future studies will have to consider additional factors of influence to make clear predictions about the point in time when this transition occurs.

I n t r o d u c t i o n
Openness to unfamiliar experiences is a basic concept for the understanding of human behaviour. For example, 'openness to experience' is one of the five dimensions found in the 'big five theory of personality' by
, the development of aesthetic reactions to music has been of interest to researchers in the field of musical development. From a developmental perspective, the possibility of 'critical time windows', which are characterised by an increased susceptibility towards and tolerance of new aesthetic experiences, is also important for music education. Insight into the development of aesthetic responses could help teachers decide how and when to bring pupils into contact with unfamiliar music.
Previous research in the development of musical taste has provided evidence for the existence of critical time windows and age-related changes in attitudes towards different musical styles (for an overview see Gembris, 2005; Hargreaves et al., 2006; Kloppenburg, 2005) . In general, the musical preferences of elementary school children younger than 10 years of age are less stable than those of teenagers (Gembris, 2002: 496) . Greer et al. (1973 Greer et al. ( , 1974 , initiated the investigations into the listening preferences of school children.
The authors found strong preferences for rock music in upper elementary (2nd grade and higher), middle school, and junior high age groups. LeBlanc (1979) conducted a study to investigate the music preferences of 278 fifth grade students (age: 10-11 years) by means of a sound questionnaire with examples from six musical styles, and LeBlanc and Cote (1983) observed a partiality for fast traditional jazz examples (mean tempo = 211 bpm) in fifth and sixth grade students. In a survey study, Hargreaves et al. (1995) found a significant age-related decline in liking for most of the 12 musical style categories in 11-12 and 15-16-year-old secondary school students. Girls expressed a significantly lower level of dislike for 'serious' styles than did boys. Some support for the age-related openness to unconventional musical styles was found in the extensive study by LeBlanc et al. (1996) : the music preferences of 2,262 listeners from grade 1 up to adults with an age range of 6-91 years of age were measured by means of a sound questionnaire containing 18 examples from classical music, traditional jazz and rock music. The authors found a decline in preference for art music, jazz and rock from grade 1 to 6, followed by an increase up to the high school years. Surprisingly, the preference for art music increased in grades 5 and 13. However, rock was the favourite musical style overall followed by art music and jazz.
The assumption that there is a critical time window characterised by an increased sensitivity to outside influences on musical taste is supported by various studies. For example, Hargreaves (1987) found age-related changes in liking for unfamiliar melodies with a significant decrease from age 4-5 to age 6-7. In a later study Hargreaves (1995) investigated the effects of age, gender and musical training on preference ratings for 12 musical style categories in 11-12 and 15-16-year-old school pupils finding a general decline in the enjoyment of music between the two age groups, particularly apparent in forms of art music. He also observed a gender-related effect: Girls appreciated a wider range of styles than did boys, especially in art music. In a longitudinal study of the development of musical preferences and listening habits during the years of adolescence (11-17 years of age), Behne (1997a) found that listening styles (e.g. 'compensating', 'concentrated' and 'emotional' attitudes in music listening) change with age. As Behne (2007) summarised in a survey study, age is the most important predictor for musical preference.
T h e o p e n -e a r e d n e s s h y p o t h e s i s
In the early 1980s, Hargreaves (1982a Hargreaves ( , 1982b began a series of studies on aesthetic reactions to music in different groups of children from 7 to 15 years of age. The author assumed that there are significant age-related changes in the usage of specific response categories and coined the term open-earedness hypothesis: '. . . younger children may be more 'open-eared' to forms of music regarded by adults as unconventional; their responses may show less evidence of acculturation to normative standards of 'good taste' than those of older subjects' (Hargreaves, 1982b: 51) . In psychological terms, it is assumed that age (younger vs older) and musical style (familiar vs unfamiliar) are the independent variables, and the observed aesthetic response is the dependent variable. In his studies, the author found significant age-related effects in responses to a sound questionnaire that were characterised by an increased sensitivity to stylistic categories of music, such as the labelling of music as 'pop', 'folk' or 'jazz'. Although the author (Hargreaves, 1982b) did not directly ask for 'liking', he concluded that the less frequent categorisation indicates the existence of an aesthetic openness in 7-8-year-olds. In the 1990s, the concept of open-earedness was used by LeBlanc (1991) LeBlanc et al., 1996) . A recently published survey of studies on age-dependent changes in musical taste by Hargreaves et al. (2006) gives general support for LeBlanc's generalisations. Due to the educational ramifications of the general question as to how musical preferences can be modified (Finnas, 1989) , the open-earedness hypothesis remains significant.
However, we have to bear in mind that some of the previous studies show a lack of empirical evidence for the existence of an open-earedness effect. For example, LeBlanc et al. (1996) observed a decrease in liking for art music, jazz and rock music from grades 1 to 6, but the authors did not differentiate between familiar and unfamiliar musical styles in their data analysis. Thus, no conclusions on open-earedness in the sense of Hargreaves' hypothesis can be drawn from their data. The first empirical evidence for an open-earedness effect was found in an explorative study by Gembris and Schellberg (2003) . The authors investigated preference judgements of elementary school children for music of four different styles (classical, ethnic, avant-garde, pop) , but authors did not use the terms 'conventional' and 'unconventional' music. A sound questionnaire and an iconographic rating scale (smiley scale) were used for the measurement of preference. Classical, avant-garde and ethnic music were classified as 'unconventional' and popular music as 'conventional'. Authors found an increase in disliking for classical (unconventional) music from grade 1 to 4 (7-10 years) and a constant level of liking for conventional (popular) music. The ratings for avant-garde and ethnic music remained constant from grades 1 to 3 (in the scale vicinity of 'liking') and moved to the direction of disliking in grade 4. However, the authors used non-parametric statistical methods for data analysis with statistical tests of preference differences for each musical example. These comparisons between experimental conditions do not permit drawing conclusions on the interaction between different age levels only.
Finally, the question of how to measure aesthetic reactions to music remains open. Like Abeles and Chung (1996: 326) , we also differentiate between preference and taste responses to music. Abeles and Chung proposed that preference is characterised by a short-term commitment, whereas taste is a relatively stable evaluation behaviour. Due to the young age of our sample subjects, our study is concerned with music preference and the respective aesthetic reactions. The measurement of aesthetic reactions follows the definition of Scherer (2005: 703) Hargreaves (1982a: 51) Hargreaves et al. (2006: 147) 
to use the criterion of 'regarded by adults' for the definition of 'unconventional' is problematic due to the expected heterogeneity of judgements. We decided to choose popular music for the category of conventional music. This decision is based upon the view of
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e x a m p l e s a n d p r o c e d u r e
According to established methods in attitude research, we decided to test behavioural preferences by using a 'sounding questionnaire' (Müller, 2000) with a selection of music samples (Gembris, 2005 LeBlanc et al., 1996) . The length of the examples differed slightly due to stopping at musically logical phrase endings. Eight musical examples were selected from the following general musical styles: classical, popular, contemporary and ethnic music, and they were adopted from the explorative study by Schellberg and Gembris (2003, see 
Pa r t i c i p a n t s
In total 186 students from grade 1 to 4 (age: 7-10 years) (Erdfelder et al., 1996) , is t crit,182, .0166 = 2.146 (one-tailed) . Descriptive statistics of ratings are shown in Table 3 . Figure 1a shows an increase from grade 1 to 4 of dislike for unconventional music. This change in preference is greater from grade 1 to 2 than for all other grades. The course of rating differences (Figure 1b) Hager, 1996) Contrast Table 5 and the respective line diagrams in Figure 2a and b. We expected an increase of the open-earedness effect without the consideration of classical music. Hager, 1996) Contrast 
Fig. 2 a (left) and b (right). Mean ratings for unconventional music under the exclusion of classical music (left: 1 = like, 5 = do not like) and differences between ratings (right: unconventional music minus conventional music). Error bars indicate standard error of means
ψ emp t d U ψ 1 = μ U,2 − μ U,
G e n d e r d i f f e r e n c e s
Although the original open-earedness hypothesis did not predict any gender-related differences in preferences for unconventional music, previous studies reported evidence for general gender differences in musical preferences. For example, Russell (1997) reported Table 7 shows, the analysis of ratings for unconventional music (U) shows a significant main effect only for the factor, grade. This effect seems to be caused by rating differences between grades 1 and 4 (Figure 3a ). Concerning the difference values D (ratings for unconventional minus ratings for conventional music), a significant main effect for age was found with larger difference in ratings of girls compared to boys (see Figure 3b ). As Figure 3b shows, mean ratings of girls show a tendency towards a stronger dislike for unconventional music than for boys. To summarise, gender differences became significant for difference values only.
(two-tailed). that most of the previous studies on musical taste found a tendency of male subjects towards 'hard' music (e.g. hard rock). Against this background, we explored the hypothesis that boys demonstrate a smaller degree of open-earedness towards unconventional music than girls. Thus, in the next step we processed an analysis of variance for the independent variables, gender and age. Ratings for classical music were excluded. As
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Finally, we wanted to compare our results to those of Gembris and Schellberg (2003) Hager, 1996) Contrast
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open-earedness hypotheses by Hargreaves (1982a) . However, we have to bear in mind that mean ratings for unconventional music did not exceed the mean scale range of about 3 out of 5 scale steps (see Table 3 and 5). This was also the case for the study by Gembris and Schellberg (2003; see Table 8 ). The assumption of an overall tendency of ratings towards the polarity of liking can also be seen in the distribution of preference frequencies in different grades (see Table 10 LeBlanc et al. (1996) : 2,262 subjects expressed their preferences for art music, jazz, and rock on a 5-point Likert scale with 1 for disliking and 5 for liking. However, the mean lowest rating (jazz music) did not fall below the value of 2 and the rating for art music was not found to be lower than 2.5. Additionally, the differences between the three styles were not greater than 1 scale point.
T h e q u e s t i o n o f u n c o n v e n t i o n a l m u s i c Hargreaves (1982a) S t y l e s e n s i t i v i t y a n d o p e n -e a r e d n e s s
An important issue in the selection of musical examples for the measurement of open-earedness is the question of unconventional music. The decision of
As Hargreaves et al. (2006) North and Hargreaves (1997) Hargreaves et al. (2003: 155) Abeles and Chung (1996: 316) R e l i a b i l i t y o f m e a s u r e m e n t s Due to reasons of parental consent, a retest could not be conducted. However, we refer to retest reliability as found in previous studies. For example, LeBlanc (1979) found a reliability of r = .91 for class results with 91 days of difference between tests. LeBlanc and Cote (1983) observed a retest reliability of alpha = .96 in fifth and sixth grade students. In a cross-cultural study investigating music listening patterns in adults, Lehmann (1994) found a retest reliability of r = .88 after 3 months.
A l t e r n a t i v e e x p l a n a t i o n s f o r p r e f e r e n c e r a t i n g s (Feierabend & Mohr, 2004) . For example, 17% of this age group have their own radio, and 15% listen to music every day.
M u s i c a l p r e f e r e n c e s a n d p e r s o n a l i t y
As a final aspect, there is evidence for the influence of personality traits on musical preferences. For the adult population, Litle and Zuckerman (1986) found a correlation between 'sensation seeking' and the preference for rock music. Other authors found a preference for exaggerated bass in the music of subjects with high scores in 'psychoticism' and 'extraversion' (McCown et al., 1997) or a relationship between the factor 'openness to experience' from the five-factor model of personality (Costa & McCrae, 1992) and the general breadth of musical preference (Rawlings & Ciancarelli, 1997) . For the population of school children, Kreutz and Litta (2004) 
